Characteristics of activation of rat mast cells by polyethylenimines and a polyallylamine: effects on the release of histamine and of arachidonate and its metabolites.
1. Three polyethylenimines and one polyallylamine released radioactivity from rat peritoneal mast cells labeled with [1-14C]arachidonic acid and concomitantly released histamine from the cells. 2. This enhancement of the release of radioactivity was inhibited by phospholipase A2 inhibitors, quinacrine (1 mM) and p-bromophenacyl bromide (10 microM), suggesting that polyethylenimine and polyallylamine activates phospholipase A2 to generate arachidonate and its metabolites. 3. The effects of H-7 or K-252a, general kinase inhibitors for the release of histamine and of arachidonate and its metabolites induced by the polycations, were different from those of W-7, a calmodulin inhibitor. The mechanisms to generate arachidonate and its metabolites seemed to differ from those to release histamine; activation of phospholipase A2 by the polycations was calmodulin-dependent. 4. p-Bromophenacyl bromide inhibited the histamine release induced by polyethylenimines and a polyallylamine, suggesting that arachidonate production by means of phospholipase A2 activation by polycations is an important process in the release of histamine from mast cells.